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Communication network 



The invention relates to a communication network comprising 
a plurality of devices, each equipped with 
a device operating circuit, 

a communication interface for receiving command signals, 
5 - - a control circuit coupled between the device operating circuit and the 

communication interface for controlling the operation of the device 
operating circuit in dependency of said command signals, 

a control unit for generating control signals to control the operation of the 

devices, 

1 0 a master for receiving the control signals and for generating command 

signals and transferring the command signals to the communication interfaces 
of the devices. 

The invention also relates to a method for operating such a communication 

network. 

15 

Such a comunication system is generally known. A user of such a 
communication system can for instance adjust the operating state of the device operating 
circuits. For instance, in case part of the devices is equipped with a lamp and the device 
operating circuit comprises a ballast circuit for operating a lamp, the user can adjust the light 

20 output of the lamps operated by said part of the devices making use of the control unit The 
control unit can for instance be implemented as a wireless remote control unit. The control 
signals generated by the control unit are received by the master and the master in turn 
generates command signals comprising addresses of the devices. These command signals are 
transmitted by the master and are received by all the communication interfaces of the devices 

25 comprised in the communication system. When the communication interface finds that the 
address comprised in the command signal matches the address of the device that it is part of, 
it activates the control circuit and the control circuit controls the operation of the device 
operating circuit in such a way that the operation is adjusted as desired by the user. In the 
known system the master functions as an intermediaire between the control unit and the 
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devices. This means that, in case of a failure of the master, communication between the 
control unit and the devices is impossible, so that a user can no longer control the operation 
of the devices. 

5 The invention aims to provide a communication system in which a master 

effectively controls the communication between the control unit and the devices and in which 
the communication between the control unit and the devices is immediately and 
automatically restored in case of a failure of the master. 

A communication system as described in the opening paragraph is therefor in 
10 accordance with the invention characterized in that each device is equipped with a master and 
the communication system comprises activating means for activating one of the masters and 
for activating another master in case the active master fails. 

When a communication system according to the invention is switched on, one 
of the masters comprised in the communication system will be activated by the activating 
15 means and will actually function as master. The other masters remain unactivated. In case the 
active master fails, another, second master is activated by the activating means so that the 
communication between the control unit and the devices is restored. In case the second 
master fails as well, the activating means will activate a third master etcetera. As a 
consequence the communication between control unit and devices in a communication 
20 system according to the invention is effectively and plurally protected against master failure. 

The masters need not all be separate units but each master is preferably 
comprised in a device so that all the devices are identical. This simplifies the installation of 
the communication system and also offers logistic advantages. 

In a communication network according to the present invention the control 
25 unit preferably is a wireless remote control unit and each master is preferably equipped with 
a transceiver for wireless communication between the control unit and the master and 
between the master and the communication interfaces of the devices. 

Good results have been obtained for a communication network according to 
the invention, wherein, in a group formed by at least a part of the devices but preferably all 
30 the devices, the device operating circuit comprises a ballast circuit for operating a lamp. 
Preferably each device in the group is comprised in a luminaire. 

In a first preferred embodiment of a communication network according to the 
invention, each master is equipped with beacon means for transmitting periodical signals 
when it is active and with detecting means for detecting the periodical signals transmitted by 
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an active master. In this first preferred embodiment, the active master informs all the other 
masters that it is active by transmitting periodical signals. By detecting the periodical signal, 
every unactive master is able to detect if there is still an active master. As long as there is an 
active master, all the unactive masters remain unactive. In case the active master fails, the 
5 beacon means no longer transmits the periodical signals. Because they no longer detect the 
periodical signals all the other masters are informed about the failure of the active master. 
The detecting means preferably comprise a timer circuit for timing the time lapse during 
which the periodical signal is absent. In this first preferred embodiment, the detecting means 
form part of the activating means. 

10 After the unactive masters have detected the failure of the active masters, the 

activating means activates one of them so that this one becomes the active master. It is 
possible to rank the masters by giving each of them a number and activating the master with 
the next higher number when the active master fails. However, in that case the 
communication network would have to be equipped with means for finding out which master 

15 has the next higher number. A simpler solution to the problem is to realize the activating 

means by equipping each of the masters comprised in the network with means for activating 
itself in case failure of the active master is detected by its detecting means. In practise, one of 
the sofar unactive masters will be the first master that becomes active. As soon as this master 
has become active, its beacon means starts transmitting periodical signals that are detected by 

20 the detecting means of the other masters. The detection of the periodical signals transmitted 
by the master that first became active prevents the other masters from becoming active. In 
this simpler solution it is not necessary to rank the masters and it is also not necessary to 
provide means for finding out which master has the next higher number in case the active 
master fails. 

25 The means for activating itself preferably become active when the time lapse 

during which the periodical signal is absent is longer than a predetermined time lapse. 



An embodiment of the invention will be explained making reference to a 

30 drawing. 

In the drawing, 

Fig. 1 schematically shows an embodiment of a communication system 
according to the invention and the routing of the communication in the communication 
system when a first master is the active master, and 
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Fig. 2 shows the same embodiment of a communication system according to 
the invention and the routing of the communication after the active master has failed and a 
second master has become the active master. 



5 

In Fig. 1, RC is a remote control functioning as a control unit in this 
embodiment. D1-D5 are devices. Each of the devices is equipped with a master M, a 
communication interface CI, a control circuit CC, a device operating circuit DOC that in this 
embodiment is formed by a ballast circuit and a lamp LA connected to the ballast circuit. 

10 Each master is equipped with a transceiver for wireless communication between the control 
unit and the master and between the master and the communication interfaces of the devices. 
Each master is also equipped with a beacon means for transmitting periodical signals when 
its active and with detecting means for detecting the periodical signals transmitted by an 
active master. The detecting means comprise a timer circuit for timing the time lapse during 

15 which the periodical signal is absent Each of the masters further comprises means for 

activating itself in case the active master fails. Each master M or part of each master M may 
be realized by means of a microprocessor and a memory comprising software. 
In a concrete embodiment of the communicatio network shown in Fig. 1, the communication 
interface CI may comprise an antena, a radiochip such as for instance the CHIPCON 

20 EM2430, a demodulator and a modulator etc. The control circuit CC will generally comprise 
a decoder for decoding the signals from the communication interface CI and an interpreter 
supplying the proper signals to the device operating circuit DOC. The control circuit CC and 
the device operating circuit DOC may be realized by means of the same microprocessor as is 
comprised in the master M together with the proper software. The communication interface 

25 CI can communicate with the control circuit CC by means of for instance I2C, SPI or UART 
or any standard communication interface. The microprocessor can be an 8-bits type, for 
instance the Philips 8051 . The communication between the control circuit CC and the device 
operating circuit DOC can be by means of GPIO. 

The functioning of the communication network shown in Fig 1 is as follows. 

30 Immediately after switch on of the communication network, none of the masters is active, so 
that none of the beacon means transmits a periodical signal and none of the detecting means 
detects such a periodical signal. As a consequence the activating means of each of the 
masters is triggered. In practise, however, one of the masters becomes activated quicker than 
all the others. The beacon means of the activated master immediately starts to transmit a 
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periodical signal, thereby preventing that one or more of the other masters are also activated. 
It is assumed that in the embodiment shown in Fig. 1, master Ml comprised in device Dl has 
become activated first and therefore is the active master. When a user for instance wants to 
dim all or part of the lamps LAI -LAS, the remote control is used to generate corresponding 
5 control signals. These signals are received by master Ml . Each master comprises a memory 
containing a table that relates the control signals to commands and to the addresses of devices 
that should carry out such a command. Such a table can for instance be introduced into the 
memory of each master when the communication system is initialized and the binding 
between the remote control unit and the devices is realized. In response to the control signals 

10 master Ml generates command signals comprising commands and adresses of the devices 
that should carry out such a command and transmits these command signals. The command 
signals are received by all the communication interfaces including the communication 
interface comprised in device Dl. Each of the communication interfaces interprets the 
received command signals to establish whether the command signal is meant for the device 

15 that it is part of by checking if its own address matches one of the adresses comprised in the 
command signals. When this is the case the communication interface activates the control 
circuit that it is coupled to. When activated the control circuit changes the operational state of 
the device operating circuit in such a way that the lamp connected to it is dimmed. Preferably 
the communication interface is equipped with means for transmitting an acknowledgement 

20 signal to the active master to confirm that the command signal has been received and the 
command has been carried out. 

While master Ml is active, its beacon means transmits periodical signals that 
are detected by the detecting means comprised in masters M2-M5. In case of failure of 
master Ml, master Ml no longer transmits the periodical signal. The timer circuits comprised 

25 in the masters M2-M5 start timing as soon as the periodical signal is no longer detected. 
When the timer circuits register that the periodical signal has been absent longer than a 
predetermined time lapse, in each master the means for activating itself are triggered. In 
practise one of the masters M2-M5 will become active first. In the embodiment shown in 
Fig. 2 it has been assumed that master M2 is the first master that becomes active after master 

30 Ml has failed. As can be seen in Fig. 2 the functioning of the communication network is now 
as follows. When a user for instance wants to dim all or part of the lamps LA1-LA5, the 
remote control is used to generate corresponding control signals. These signals are received 
by master M2. In response to the control signals master M2 generates command signals 
comprising commands and device addresses and transmits these command signals. The 
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command signals are received by all the communication interfaces including the 
communication interface comprised in device D2. Each of the communication interfaces 
interprets the received command signals to establish whether the command signal is meant 
for the device that it is part (by checking whether the address of the device is in the command 
5 signal) and if so activates the control circuit that it is coupled to. When activated the control 
circuit changes the operational state of the device operating circuit in such a way that the 
lamp connected to it is dimmed. 

In case master M2 fails, one of the masters M3-M5 will activate itself and 
become the active master. The communication network is thus effectively and plurally 

10 protected against master failure. It is noted that a master failure in practise will often be due 
the fact that the device that the master is part of has no supply voltage because of for instance 
a mains supply failure. It is further noted that generally speaking in a large communication 
network there will be more than one control unit, such as several remote controls. 

In a communication system according to the invention each master is 

15 preferably an integral part of a device so that all the devices can be mutually identical. In case 
the devices are installed in a room that will later be split up in a number of smaller rooms, 
there is no need to take the later split up into account at the time the devices are installed. 
Since each device contains its own master, a communication system can function in each of 
the smaller rooms, since the presence of even only one device in that room ensures that there 

20 is also a master. As a consequence the invention allows a large number of possible divisions 
of a room in which a number of devices are placed. It is observed that such an advantageous 
flexibility does not exist for communication systems comprising only one master or a limited 
amount of masters. 

In case a large number of devices is installed in a building, these devices are 
25 often supplied by means of a three-phase mains supply. Consequently, an approximately 
equal number of devices is supplied by each phase of the three phase mains supply. In case 
for instance only two devices comprise a master (one functioning as a main master and the 
other as a back up), care should be taken during installation of the devices that the two 
devices are supplied by different phases of the three phase power supply. This is necessary to 
30 ensure that the back up master can take over in case the phase that the main master is 

connected to is absent for instance because of a blown fuse. In case each device contains a 
master, however, no particular precaution is necessary to ensure that there is an active master 
when one of the phases is absent, since each phase of the three-phase mains supply supplies a 
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number of devices comprising a master, so that there is always an active master even when 
two of the three phases are absent. 



